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~~M~ROLJ,lZ~ GEIWW4.L 
OF THE UNITED STATES 

Federal Fun@ Used In Chicago 
To Procure, -And Later Replace, 
-Unreliable -Communication Equipment . 
Urban Mass TransportaQon Administration 
Department of Yranspktation 

The &ban Mass Transpkte~on Administra- 
tim granted tha -Chicago Transit Authority 
about $6.1 millii from 1968 through 1975 
to acqu,ire -an advanced bus COlWIlUn*bti3n 
w-m- 

J-hi Fe&r@ agency approved the purchase of 
- . 1,070 communication units even lhough,the 

data transmission capabilities of this equip 
nmt were never proven reli* under 8 
demonstration grant which provided for 580 
units. .-.:- . _ _- 

Jbriy t&use‘ the system works poorly; the 
Authority requested about $3.8 million of 
@ditional capital assistance to meplace the 
1$30 u&s, some 6f whi& were less then 3 - - 
years old. The Federai agency appraved this 
request but clii not fully analyze alternative 
solutions to the replacement proposal until 
&tar approval. 
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The Honorable Garner E. Shrivei 
House of Representatives 

Dear -Mr. Shriver: . * 
Pursuant to your request of November 14, 1975, ue re- 

viewed the Federal financial assistance provided to the 
Chicago Transit Authority to procure bus communication equip- 
ment. 

We hawe incorporated the comments on the proposed re- 
port of the Department of Transportation, the Authority, and 
the manufacturer of the radio equipment in this report. 

This report contains recommendations to the Secretary 
of Transportation which are set-forth on pages 15 and 36, As 
you know, section 236 of the Legislative &organization Act 
of 1970 requires the head of a-Federal agency to submit a 
written.statement OL actions taken on our oecomendations 
to the House and Senate Committees -on -Coverbent Operations 
not later than 6G days after the date‘sb -the vepsrt and--to 
the House a&? Senate Committees. on .Ap~ropr~iattppn..wPth- Jhe 
agency’s first request for appropriations made more than 
60 days after the date of the report;::LWe will .beiin touch 1 
with your off ice ir. the naar future to arrange for releczse 
of the report so that the requfrements-of-section 236 can 
be set in motion. 
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REPORT OF TBE 
COMPTROLLER GENERAL 
OF THE UNITED STATES 

FEDERAL FUNDS USED IN CHICAGO TO 
PROCURE, AND LATER REPLACE, 
UNRELXABLE COMMUNICATION EQUIPMENT 
Urban Mass Transportation 

Administration 
Department of Transportation 

DIGEST ----mm 
The Urban Mass Transportation Administra- 
tion granted the Chicago Transit Authority 
about $6.1 million from 1968 through 1975 
to acquire an advanced bus communication 
system. 

According to the Authority, the data trans-. 
mission capability of the communication 
equipment has never been reliable, result-' 
ing in distorted data signals. 

Partly because of this problem, the Authority 
requested about $3.8 million more to replace 
1.570 of:the 2,210 bus communication units 
procured-primarily with Federal funds. Some 
units were less than 3 years old. (See pp. 2, 

-’ 4, and ‘2l.l 
I__ --;....I ._ 

-The--Urban -lass Transportation Administration 
did not effectively manage the demonstration -. project-and-the capital.grant projects which- 
enabled.the acqui8Etion's to be made. 

,-_ 
-- :The:Urban Ha88 Transportation Administra- 

tion: ._ 

___ .- --Did-not.tonsure-tat the Authority took - .L.._ 
-. advantage-o'fla clause in the dimonstra- 

tion project contract, allowing up to $1.3 
million to be refunded for faulty equip- 
ment, even though extensive evidence 
showed the equipment continued to be un- 
reliable. .-.. -_ 

--Ap&o& the procurement, by the Author- - ---.- - _- 
- ----ityr-of--mote c&uinfcation equipment cost- -- _ ------- 

ing'about $5.9 million--$4.2 million 
Federal'funds-even though the equipment 
was never ‘proven reliable. 



._ . . . 

--Did not always provide adequate safeguards 
to insure that Federal funds were being 
used effectively in procuring this unproven 
equipment. (See pp. 2 and 4.) 

GAO recommends that the Urban Xass Transpor- 
tation Administration develop procedures to 
insure that: 

--Equipment developed or tested under an IX- 
ban Mass Transportation Administration dem- 
onstration project not be approved foi:. . 
funding under ths capital assistance pro- 
gram without its research and development 
office having been provided an opportunity- 
ta review, comment, and concur or not con- 
cur on the proposed project. If the re- 
search and development office does not 
concur and the capital assistance office 
determines project approval is warranted, 
then this determination should be fully 
justified and documented. 

--Research and development and capital grant 
offices jointly monitor equipment pur- 
chased through capital assistance projects 
when the equipment reliability has not 
been demonstrated but the acquisition was 
justified because of immediate need. 

. . 
--The Federal investment is protected when 

unproven.equipmenl is procured through 
capital assistance projects on the basis 
of immediate need. Performance bonds and 
refund warranties should be considered. 
In addition, performance standards to 

.,_ -. measure the success of the equipment -- 
should be developed and made a part of 
the contract.. The Urban Mass Transpor- 
tation Administration should monitor 
these contract provisions. (See p. 15.1 

t 
The Urban Mass Transportation Administra- 
tion approved an Authority request for 

-replacement units, but did not -fully 
analyze, alternatives to replacement until 
after the request was approved. ( See 
p. 21.) . . 
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The Urban Mass Transportation Administration 
was concerned that only one firm could supply 
communications equipment for the Authority 
and that other transit properties might en- 
counter a similar problem, Consequently, 
the Urban Hass Transportation Administration 
requested the Transportation Systems Center, 
a branch of the Department of Transportation, 
to study this. As a result, the Center pco- 
vided a relatively inexpensive technical so- 
lution to the problem. (See p. 29.) 

GAO further recommends that the Urban Mass 
Transportation Administration: 

--Determine the feasibility of the.Transpor- 
tation Systems Center’s proposal and, if 
acceptable, inform the communication in- 
dustry. . _ 

-. 
--Evaluate the Chicago Transit Authority’s 

new system. ‘&is evaluation should include 
the system’s reliabtlity r,nd its ability 
to meet its objectives. 

--Require grantees .-to pi&Z ;r,?c22 fsr new or 
additional procurements to assure that 

. 

several firms are able to compete for a 
_- ctintract. 

--Advise grantees that procurement based on 
immediate need, after considering only one 
source, will be approved only in the most 
critical circumstances. 

--Clarify the November 1975 directive on 
- new-tcchnologyr--by-(l) establishing 

criteria to determine what constitutes 
new technology, (2) defining the respon- 
sibility and authority of the respective 
Urban #lass Transportation Administration 
offices, and (3) establishing a mechanism 
for resolving interoff ice policy disagree- 
merits. (See p. 30.) 

-_-- .~ .- - -. 
The Department of Transportathon said-that 
it basically agrees uPth the procedural 
recommendations contained in this report 
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_ -. and that the GAO recommendations are being 
implemented. 

The Department, the Authority, and the com- 
munication equipment manufacturer disagreed 
with some of the findings and cone,usions 
in the report. GAO considered these com- 
ments and incorporated them where appropriate. 

The Department believes that the Urban Mass 
Transportation Administration acted properly 
and adequately protected.the Federal invest- ~. 
ment in the procurement of communication 
equipment for the Authority. The Department 
stated that the~llrban Mass Transportation 
Administration's actions to eliminate cer- 
tain data functions from the communication 
equipment funded by capital grants and that 
the state of the art of the equipment justi- 
fied the agency's actions. The Department 
also stated that the Urban Mass Transporta- 
tion Administration's analysis, which GAO 
noted was completed after its decision to 
fund the replacement of the equipment, sup- 
ported that decision. 

The Authority stated that one of its over- 
riding responsibilities was to provide 
secure and safe transportation to the public 
ilnd its employees. ,The Authority stated that 
adequate protection was greatly complimented 
by the communication system, with both voice 
and data transmission. (See pp. 15 and 31.) 

Insuring secure and safe transportation is 
important. Eiowever, the Urban l4ass Trans- 
portation Administration's approval of the 

> procurement of unproven communication equip- 
ment at least warranted greater protection 
and closer monitoring. -Concerning the 
approval of the replacement of this equip- 
ment, GAO believes that analyses of alter- 
native solutions should assist management 
in making decisions, rather than support 
managerial decisions already made. __- -. - 



CHAPTER 1 

, . INTRODUCTION 

The Congress passed the Urtan Mats Transportation Act 
of 1964 (49 U.S.C. 1601 et. seq.1 to provide Federal assist- 
ance for the development of comprehensive and coordinated 
mass transportation systems. T$e Department of Housing and 
Urban Development (HUD) originally was responsible for im- 
plementing the act. This responsibility was transferred to 
the Department of Transportation and its newly.created Urban 
Mass Transportation Administration !UMTA) on July 1, 1968, 

At the request of Congressman Garner E, Shriver, we 
have reviewed a $4.8 million Chicago Transit Authority (CSX) 
proposal to procure bus communication equipment with grar,t 
funds authorized under the act. We have also reviewed pry- 
vious Federal assistance to CTA, which enabled CTA to sr~- 
cure the communication equipment it proposes to replace 
with the $4.8 million project. 

Several- programs were established to carry out the acr. 
. The largest is the capital facL?ities grant program, ~::-c.t 

enables State and local public bodies to acquire and -zprove 
existing transit systems or to build new transit systu;?. 
Capital facilities grants in fiscal year 1977 are estida&::! 
at $1.1 billion. Until July 1, 1973, maximum ?edera3 a - 
sistance under this-grant-program was limited to two-thirds 
of the net project cost: that is, the cost which “cannot 
be reasonably financed from revenues-” Capital grant& ;p- 
proved on or after July 1, 1973, are funded by UMTA al: z 
mandatory 80-percent level of net project ‘cost. The ba’z :e 
of funds needed must be provided locally from non-Fepteral 
sources c 

: 
UMTA also sponsors research, development, and aemo_r 

stration projects‘that-concern all phases of urban mas? 
transportation. Federal funds may cover the total cost of 
these projects. The estimated fiscal year 1977 fundi:. 
for these programs is $67 million. 

. . s ._ 
CHl c TRANSIT AUTHORITY 

CTA is a self-regulating municipal corporation, which 
was created by an act of the General Assembly of Illinois 
and an ordinance approved-by..local referendum .in 1945. The 
ordinance gives CTA the exclusive right to operate a ccm- 

-prehensive unified local transportation system in Chicago. 

: 

1 
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cTA is the second largest pub'ic transit system in the 
United States, serving all sections of Chicago and its sub- 
urbs. CTA hes over 2,300 buses and 1,100 rapid rail transit 
cars opercting on 137 bus routes and 7 rapid transit routes. 

Since 1964 CTA has received 11 UMTA capital grants 
totaling $372 million and 4 UMTA demonstration grants 
totaling about $2.5 million. . . . 

Of UMTA's total grant assistance to CTA, one demonstra- 
tion grant and two capital grants provided CTA with Federal 
funds to help purchase communication eguipment. This grant 
assistance began with a $1.6 million demonstration grant 
which was later increased to s.bout $1.9 million. CTA has 
also obtained communication equipment through funds made 
available. under UMTA's capital grant program. The follow- 
ing table shows UWTA's grant assistance t> CTA for communi- 
cation equipment. .- ,. 

Project description 
_- 

Communicktion equipment 
Radio and Net project -Federal 
data units c3sts share 

. 
‘- -- jmillions) - 

UMTA demoastfatioi prqj'--. 

. 
e-e-:. - -  :  -  - - -  :  .  -  =- _. 5 +- 

ect IL-06-0019 (note .a) 
Amendment./1 ' 

- s#)o . _ .:-; $2;0 ._.- - SB;6 - 
-\ _- '1.2 ..- :- ,2 

Amendment #2 _ . 
UMTA capital assistance : ~ m-c 

;I-,;- ',I.- _ -. .l 

project IL-03-0024 
c .-. - 

(note b) 52s - -1.8 - . 
Amendment il 545 

UMTA capital assistance 
1.9 . . i:: 

project IL-03-0040 -- 
(note b) 640 - -_- _ -.2.2 1.8 

Total . -- I’ 2,210. -;; ?$8.2 -. $6.1 -* - . C 
z/Cost includes auxiliary equipment and funds for testing and 

evaluating the svstem. _ -- _ A- - - . -. -5;. -' _.. -.I.- ..:-... __.--. -.__ _-.. 
g/The exact equipment price was not availabfe, We derived an 

estimate by multiplying the number of utiits procured by a 
unit cost of $3,404 and the appropriate Pederal~share. The 
unit cost of $3,404 is based on a &pare unit prfce on the 
equipment obtained under IL-03-0040. The-sommuriication 
equipment manufacturer disagreed with-this unit cost esti- 
mate, but would not provide us with a more accurate unit 
cost. 

2 
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COHMUNICATION TECBNOLOGY 
FOR TBE TRANSIT INDUSTRY 

I Since the 1940s two-way radios have been used in some 
1 - bus operations. However, it was not until after passage of 

i the Urban Hass Transportation Act of 1964 and the resultant 

I 
availability of Federal funds that more advanced commuaica- 
tion equipment for bus operations has been used. In 1968 

i UMTA awarded a demonstration grant to CTA to develop an ad- 

! 
vanced communication system; The system consists of four 

-- 
j 

basie.components-- roadside sign-post transmitters that 
notify buses of their location, mobile units on buses, son- 
trol consoles in the dispatchers office,' and a computer at I CTA headquarters. The system was designed to permit voice / 

I communication between the bus operator and the console 

-1 
operator and data transmission between the buses and the 
consolc. :- Data transmission capability was to permit use 

5; -,~ I 
of a siient alarm on the buses and automatic vehicle moni- 

' toring (A?). --,-;. -: . _- ___ - r _. -~ .- zj . _- 
'-- :.The s&irk dia&"fea&& enables the bus operator in 

___ :.A ati emergency-to press a button which sends a signal to the 
- 

4:. ;d 
console operator identifying the‘bus/ If the silent alarm 

4, has locator capabi&itg, the-.bonsole.omrator is also pro- 
$ij _. -vided Sith _the.;bus*-locationl,_. Witbout locator capability, 

the -csnsole japkrc)tet.ausk checkthe..s&edule to determine 
T +? probable .location‘of -the-busat-the-time' the silent alarm IT -.T - .zz 3 was activated. _ 'r- 3 --In either ease, the dispatcher can notify 
e-4 i ! c-q authorities~.to-assist the bus operator.- _ _ . . - A.* . 
j=-yj .I - 1:. -."-.~t------L- __,&... -I_.. .._- '. 
-2.q The--second -feature permitted by' the d&a transrdission 
-‘ -3 
sm 

~~ capabilities when used in conjunction with compute: sup- 

1 
port is.AVW.'_;- AVH constantly monitors the location of ench 

yg Z.?.L _bus~~'comp~tes~-a;dtuar 'lo'catio6-_$th kcheduled 'location, and a.-- =p -.--T -=z .- 1 
reports.scheduIt?deviationa to the console operator. The 

y.g-j disp&xber--can then~direct‘the bus'driver to take correc- 
tive.action, -. .- 

- _ -:: , 

3 
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CHAPTER 2 

CHIdAGO TRANSIT AUTHORITY PROCUREMENT OF. 

TROUBLESOME COMMUNICATIOti E&IPMENT 

Between 1968 anti 1975, CTA used UMTA,. St&e, and CTA funds- 
to acquire an advanced bus communication system, including 
2,210 two-way radios,with.voice and data transmission capabil- 
i t.ies and support equipment, under a demonstration grant 
(one procuremer,t) and two capital grants (three procurements). 
Data transmission capabilities considered most important to 
CTA were AVM and silent alarm. 

UMTA did not effectively manage the demonstration proj- 
ect and capital grant projects which enabled the acquisitions. 
As a result . 

. . , .* : _. 
--a demonstration Project refund clause valued at about f 

$1.3 million was neither exercised nor extended even 
though extensive evidence existed as.to continuous 
unreliability oT the equipment and ‘- - . . . . -* 

--capital -grant funds were approved idr several addi-’ 
tional procurements of communi&tion:equipment for 
CTA even though the equipment:@as never proven re- 
liable.. _ . . .~. . 

-.. - -_ _-- I .,.:-. ,_. .- ^(__. .- _ . . . _ ..A_. . --_-- - j ., . . , e.. i “.a. . -- _ . y;,-..- -_ __I 
Also, UHTA did .not- always’ provi&--db;equate=safeg;lards -- 

to insure that Federal funds,were .being effectively and ef- 
ficlently used in procuring *thi;s +pko~i~~~ &QuijE#likitt. For 
example, IXITA’s research and development 1 (R&p), office* which 
had responsibility for the demonstration project, did not 
monitor the capi talegrant p~o’c”ur$tienkk~t6 ii&p: ;$n&zi&~W&de&~ 
tification ard correction of sy$t&n ‘pr6bl&ns: -Xlsd;. tir- -“ 
ranties for the capital.grant~pt‘ocurem&kti-were -weak&than 
the warranty for the demonstration project procurement, as 
there was no refund clause and the guarantee on parts and 
labor was for a shorter period of time. System performance 
standards and associated pentilties for unsatisfactory per- 
formance were not included in the contracts. 

-- 
CTA believed that equipme&ob;aked %nder the capital t, 

grant procurements had functioned better than the demonstra- 
tion project equipment. However, as discussed in chapter 3, 
CTA is replacing most of the system, some components of 
which are less than 3 years old, partly because CTA believes 
it has not functioned properly. 

. - L _- 
4 
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-THE DEMONSTRATION PROJECT 

In Hatch 1968 BUD approved a $l,549,COO~demanstration 
-. grant to CTA for a two-way voice and data communication sys- 

tem to be installed in 500 existing CTA buses. CTA’s proj- 
ect justification highlighted two features made possible by 
data transmission--AVM and silent alarm--because CTA wanted 
more kanagement.control over bus operations and greater 
safety -for -drivers and passengers. 

In June -1968 CTA advertised for bids ‘and issued et tailed 
-specifications for procurement of 500 radios with data trans- 
mission capabilities, 2 control consoles, and support equip- 
ment. The specifications contained a P-year parts and labor 
guarantee and the following refund clause: _. _. 

“* l :* In case the units fail to meet the re- 
----quirements for performance, (and require more 

‘than normal expense or .routine maintenance cor- 
--- i-ection)-‘;during the guarantee -period of two (2} 

years* and -the basic failure condition is not 
. -promptly (within 30 days) rectified by the con- 
:- -‘-tractor at -his expense,’ the entire- system will- 

- -: be <returned to -the. contractor’ and the contract 
: 1. price shall be .refunded to Chicago Transit Au- 

- thority. ?:Zt -is- the :intention -“of -this paragraph 
---to protect: the Ipurdhaser. -against -equipment 

wbicb does~koli -fun&ion _corrktly~~ and the car- 
-k&ion yand W&ah:-df %rbicb is beyond normal 

-. ._ expense’and--maintenance as determined by Chi- 
cage Transit -Authority Engineer- ,-or his chosen L-T ~-. ‘;;r&prese&ativem’ ;;&;;Ldsai,, ,.y=:::- _--- : : -. -. . 

- - - ---~ ---5 ” 1-+4q~~~..l-.*~+ I .; <r&+ :~.;--. _ .L- _ ___ _ _-__ -2 
.Tbe.specifications also required the bidders to furnish a 

-:compleec-aperacing fsystem.‘P Although‘ certain functional re- 
quirements :rere.;containd i3i the specifications, no perfor- 

.,mance standards ‘were provided ‘to--deteraine -when the system 
operated satisfactorily, 

-17 - :T. ; ;-‘t.;: :fi ;:-. __~ ---. . : i a.. I __ , 
:Xrr-Julp -a968 tire ‘following bids were submitted to CTA: .,..- &> j ;;i.:” T ._ t f*. G 5 .-“. __ ^ c - .* + f T _j ,-. _’ y .- 5 

: /* c.. .._ L-2 Company - : 1.: :; ‘: -. Total bid 
--_ s;*: -(; 22 g-z .v -. -b_-.~ _.._. L‘..--_ t I- t- - -7-e -- . . j Lt,r).~~t~eon--~,:.‘r--~~-~-.;-~ -- y- -.7 &-&,;985 

. . :-&- _ Eazeltfne ‘~ -- ..‘. . * : .’ - 2,527,627 ..-- ;-_ _--. _- _ .mtorola . . ; -.. -- . - 1,339,350 
1 . -.-: , Hotorola::(~alternate] .-- - 1 : 1,239,350 . = A,, .‘- -I - .- -..‘,.z. -. 

CTA approved tbe higher Hotorola bid. It rejected the lower 
(Motorola bidF since the proposed system did not meet the -, 7.- - __ . . ,~- - Z’ 

-A--: 

hR 
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specifications. In August 1968 UMTA, which by this time had 
assumed responsibility for administering the Urban Mass Trans- 
portation Act of 1964, approved the $1,339,350 CTA-Mctorola 
fixed price contract. 

CTA officials told us installation of the 500 Hark XIIA 
radios with data capabilities was completed in July 1970, 
which was about 9 months after the end of the contractual 
delivery period. UMTA’s R&D office monitored the prolect 
through field visits and CTA's quarterly progress reports, 
which are required by UMTA procedures. 

CTA’s July-1970 progress report stated that data trans- 
mission did not initially function because of signal inter- 
ference and inadequate telephone lines connecting CTA’s con- 
trol consoles with its fixed antennas. CTA also stated that 
these problems were corrected sufficiently for some silent 
alarms to work. r3ut many false alarms were triggered by 
other electrical equipment on the buses. ..-Eowever, CTA re- 
ported it had solved this latter problemby July 1970. 

An UMTA project manager rep&t& -after a visit- to CTA- 
in April 1971 that equipment fai1ur.e.s had been numerous and 
continual and that new difficulties ,arose as soon as problems 
were solved. Be said. that the new pr.oblems .haG always been 
present, but their. existence_was-Lobsic_ur.ed by jltore .obvious 
malfunctions. Be found that. the new -problems .were more 
subtle, more sophisticated , and more. troublesome to deal 
with. .- -._ .-.- ---=-- _--. _- _ -.-- .L. , . . _ 2 1,. _‘ I , I j .- .i. _ 2 . . . . . . . ,-s. 

-.. - -.. _ :,.5 :;.; ... ;.- ..; . . J ..j.=-. 
Thereafter, CTA iid :&&A. c&tin&d to report problems 

with CTA’s communication equipment. .- For ‘example: 
-.:_ : Le.;:* l_C .<;..3 I - 

--In June 1971 .-CTA no&d:-iti,:.i‘& quart&y progress‘. 
report #at much -time dur inq $&es-&ipd _p~s -devoted- T 
to continued system‘.debuqqinq.-I)~ ,-~*~:.ti_ =..: :: -.-- -. -: -. 

> - _.__ I-“*, .. 
--In Octoter 1971 an UHTA R&D off&al &ted in his 

trip report that persistent harTdare -problems had 
caused the demonstration project to fall behind 
schedule. This official said :-+%at;An his opinion 
the ef feet of these problems had -beeri somewhat magni- 
f ied by -inaction and a-seeming .fack--of technical ex- 
perti se on the part of the contra&or Cllotorala) and 
the failure of the qrantce [CTA) to (1) hold’ Hotorola 
to its obligations and .(a)--keep UHTA fulIy apprised 
of the actual systga status. . .-. .:... 

In the fall of i971. howr?vek;m &o&la officials believed 
that they had met the demonstration grant objectives as the 

6 
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Motocola/CTA contract provided for final payment (15 percent) 
to Hotorola upon system acceptance and CTA made-this final 
payment a-t that time. 

We believe UMTA and CTA had enough information on system 
deficiencies and questions about the system's performance to 
withhold final payment to Motorola until the system was de- 
termined to be acceptable. 

- a. 
Also, during that -same time. (October 1971), UMTA approved 

anadditiona1.CTA procurement of similar communication equip- 
ment-as part of a bus contract although no objective-criteria 
-for evaluating .the progress of the -demonstration project had 
yet been--developed. Uowever, in November 1971, UMTA provided 
CTA with criteria consisting of six measures for determining 
when f;rJe system could be adjudged to be fully operational. 
On January 31, l972, CTA responded and essentially agreed to 
each measure Gexcept one, which related to a valid system re- 
spmse rate. CTA suggested. that system response rate be 
lower, i;, T.~~-,c -kA$ -3-:‘c =:<. I ,-- 3 --.! f :.- . 

-2, In June l972 .lJMTA requested .the Transportation Systems 
Center (TSC) ; .a Tbtanch of. the Ii&par tment of Transportation 
which-provides therDepartment with technical assistance, to 

--evaluate CTA’$ ~‘communicatioqsystem to determine (1) the 
-technical validityiof the. .$ystem and _ C 2). whether UMTA would 

._ be, justified in ,spending capital grant :funds to complete 
----CTA's cccmxunication~ system. . . . __ 1 ‘:. _ 

a. -- -..I- * -r..y...--._ _. ._. _ _ _ 
--_ -In August ;972“akTA extended-the-‘demonstration project 

- -by:.i.rPonths and increased the -grant by~S119,$60 to cover . . 
operating coats Fand .:to collect information during -the TSC 

- . evaluation,- 5: ‘--One<reason-;&ted. for. the -extension. was an 
-. urgent T-need -to:obtain-tan ‘.evaluation of ,the system because 
. . CTA -Itad- applied -for .a capital grant to extend the system 

---:-throqh~ut~zi tbIj*ntire <aus -fleet is..; 2 . . .+;L~ =; ,--;: --:: _. .~ -- _ 
,~~:~‘~~~-~~~tS.~~-‘~-‘l Jz- -i.- a-. 1.6.... ._. __ . *. _ _ 
---TSC -comple~e~~-i’~~-~raftIreport’on- CTA~s~c6~~11unication 

&tea in September: 1972 and. forwarded it .to UHTA. Among 
other -thingsre:TSC .-report&d -that :CTA’s data clearly -indi- 
cated a-high failure -rqte -of the -radio equipment was occur--_ . ;The -data. gathered. by -TSC showed actual mean time 
t%een -failures ‘to be -80. days , whereas.TSC estimated that 

--the mean time between :failures;for. -this equipment should be 
-- 1 year i--.TSC also -reported several -problems with data ac- - 

curacy. ‘AL5 . . .- 

<Also, -am -UMTA official told -us. that the TSC draft re- 
port 2 disclosed : that the’ goals ,far considering the system 
operational were not mat -according .to either WITA's or CTA's 
criteria. - __ y _. ( - .: .- . - . - . . - 

? -- ~_ .-.._ 
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The warranty on this equipment was originally scheduled 
to expire in July 1972 but an agreement was reached between 
Motorola and CTA whereby the warranty was to run to October 
1972. There is no correspondence between UHTA and CTA recom- 
mending that the warranty refund provision contained in the 
demonstration project be exercised or further extended. Row- 
ever, UMTA officials said Motorola continued to work on the 
system in an attempt to make it work correctly. An UHTA of- 
ficial said that both UMTA and CTA considered this prefer- 
able to removing the systc:l and returning it to Hotorola, 
because the equipment did provide voice communication. CTA 
said the equipment provided voice communication as well as 
some silent alarms. 

Also in May 1975 an UHltA R&D official requested a legal 
opinion on whether the warranty refund clause could still 
be exercised. UMTA's legal office told him in December 1975 
that the warranty refund clause , valued at about $1.3 million, 
could not be exercised due to the time that had elapsed, 

A CTA official said that -as of September:1976 about 470 
demonstration radios were stored in a warehouse. . !This offi- 
cial told us the radios were in storage either because-they 
chronically malfunctioned or because the bus on which they 
were installed was scrapped. ~Also the .remaininc_r 30 dmonstra- 
tion radios still in service are not reliable. 

.:-;-. .- _. .l.. -_ 2 __ . .~ 
TRREE CAPITAL PROCUREMENTS-OF 
COHHUNICATIONEQUIPHENT. .. . . -e.. _-I_ . . . . 5‘ --._ - . 'ia. 

- ::'- .-- -^-----_. .J -.:.i.- ---*~ :,- 7--;- 
UHTA approved .a capital grant’for two’CTAprocurements 

of advanced communication equipment -similar to that-used - 
in the demonstration project , even. though :the equipment 
was never proven reliable in the demonstration project, 
Many problems encountered with -the :demonstration-‘equipment 
occurred in the two subsequent- capital--grant procurements. 
For instance, CTA had experienced -problems in -the -demonstra- 
tion project with data signals being distorted in -the tele- 
phone lines connecting its receivers-with -fts:control -con- 
soles. - A CTA official said that this “problem :is caused by 
the mobile data equipment transmitting data?too.fast for the. 
telephone fines to retransmit accurately; ‘Although-CTA at- 
tempted many mechanical -c~rre6tfonaLfnTboth;eba robife -data- 

-equipment and the telephone -Iirios ;;xom~~la, -including 
silent alarms, continued to be distorted.- -. .;:. 

According to CTA officials, its cngineers'always-knew 
the communication -equipment purchase6 under :.tbe ffrst. two 
capital grants had problems , but it was not- until iarly 1975 
that CTA r ealixed it had a basic data system problem. .Ny 
this,time, CTA had alreauy procured 1,079 additional radios 
with this type of data equipment. 

8 



There was also a third CTA capital grant procurement 
of communicat5on equipment. However, communication equip- 
ment purchase9 under this procurement was different from 
the equipment purchase under the previous procurements. 

All CTA communication equipment purchased subsequent 
to the demonstration equipment was approved and monitored 
#rough the UMTA capital grant office. UMTA's RCD office, 
which was responsible for monitoring the demonstration 
project, was not involved in subsequent communication equip- 
ment procurements. UMTA has no requirement that its R&D of- 
fice 

--certify that any equipment tested in a demonstration 
project is adequately developed, before capital grants 
are authorized for additional equipment and 

--monitor capital grant projects, where unproven equip- 
.ment is purchased because of an urgent need. 

___' 
.UkTA's external operating procedures require the grantee 

to maintain a contract administration system to assure con- 
tractor conformance with terms, conditions, and specifica- 
tions of the xzl)ntract, butz-according to an UHTA official, 
DMTA does-not have the necessary staff to assure compliance 
with this-requirement; Furthermore, two UMTA 'officials.told 
us that they-wore unaware of any UMTA procedures concerning 
contracts for the procurement of unproven equipment. :.. - i 1.. .-t -;,=i ._ ;.:;<* - - . .._ _.__ I 

-First capital $rocurement =- 
of communxatzon equipment-: . . - I_ .-.,-, -~'L-5-1 r.2. ..Lz::. ..'.__ 1 

.InGIuly.19?l.CTA developed specifications for a pro- 
.-posed-order of 500 c4later3ncreased to 525) buses with corn- 

munication. equipment-similiar:to that-tested in the demon- 
-_ .- stration project. In September 1971, UHTA's Assistant 
--~~~~inistrator:~i~ theoffice o&capital-assistance, in a 
-_ 'memorandum-to4tsROD office/stated that CTA.was proposing 

to equip-2,000 .new buses with Vhe data- retrieval package 
~BCTA+lonitorS)a developed mdet the RsD grant. Although 
not-required -by DMTA procedures in effect at that time, 
the Assistant Administratorin his memorandum to UHTA% 
R&D,_office.-asked.whether this system was sufficiently de- 
veloped and/‘or proven to continue with capital grant as- 

._ gistanM,y.yTL- .;z-jg-.: ..I.-- -.. __ ~ f .L:-c.-. _. ..-- -- _._. .-- 
c _ -; . ;.. : ~- ; - I _ :.-- : _ -e. , -. . i. < ‘ 

In October 1971 the Assistant Administrator in the 
office of R&D responded that .the '&A-Monitor System" cannot 
be considered as sufficiently developed to warrant funding 

. through the capital grant program.-He also stated that per- 
sistent, complex problems in the system hardware have 

C~ . . 
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permitted only a functionally degraded mode of operation. 
The Associate Administrator for R&D expressed confidence 
in the system concept, but he did not believe that Federal 
participation was appropriate until the system was demon- 
strated to be capable of full operation. 

CTA documentation shows that the system described by 
the term "CTA-Monitor System" consists of: 

1. A computerized vehicle location and identification 
element (AVM). __ 

2. A silent alarm radio element. 

3. A two-way radio element. - 

The first two elements represent the system's basic data 
transmission capabilities. Information was not availabie 
to clarify whether the R&D office's response was limited 
to AVM or was addressing all the radio/data-transmission 
capabilities of CTA's communication system.-:-- : : - :. . _. .%I :,_ . .-1 ~- :., _..e_< . . 

On October 29, 1971, UMTA concurred in 'the bid docu- 
ments and specifications for-500 SO-passenger, radio- -i 
equipped diesel buses. Although tIMTADs concurrence was 
subject to certain.conditions , none of the conditions re- 
duced the scope of the CTA communication-equipment request.,. 
Eiowever, CTA.records indicated that an agreement was reached 
with UMTA, on December 9, 1971; to reduce;*4e :scopepf :- :’ 
the communication equipment proposal.---Subsequently, on _ ,.‘I’-, 
December 22, 1971, CTA issued an addendum to the specifi- 
cations for 500 radio-equipped buses-(later increased to 
5251, which removed the location data capability requirement, 
including the AVW capability on the ‘communicationequipment. 

-‘--. - - - ._._ ,.. _ 1. 
Notwithstanding the “removal- of .this&cation-data-capa-- 

bility requirement, the approved -specificationsltequired .a,--.:- 
data transmission system which had not been,fully deweloped: 
or tested. but was needed for si.lent.alaras. “ Byrequiring 
that the mobile equipment transmit data~ into-the ‘demonstra-‘- 
tion project control consoles, the specif icatfons provided -- .- 
for an expansion of then same-basic type.of;datatsystem used 
in the demonstration project;zzDespite some mechanical.-im-- - 
provements in the mobile equipment, CTA was thus committed :: 
.to a data system which had not been pro-en-rcllable,-‘- :~ -. . 5 ,... .I . is I _ -’ --, ; - --. _ 

tions 
Although the data syatei &~unprbvek*;-the -sped$ficaA :- 

included fewer safeguards -tban:#s.ispecificatfons dor. 
the demonstration ;project equf-pment L -:Tbe communication equfp- 
ment manufacturer was required to certify that the complete :- 
device furnished would perform all the-functions stated in 
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the specifications. But no provisions for refunds or other 
penalties were provided if the devices did not perform all . 
functions, nor were performance criteria provided. Also, 
the warranty on this equipment was the standard industry 
warranty of 1 year for parts and labor, compared, to 2 years 
for the demonstration project equipment. 

General Motors Corporation was low bidder on the buses. 
CTA and Generrl Motors signed a contract for 525 buses at 
a cost of $21,926,604 in March 1972. General Motors sub- 
contracted with Motorola for the communication equipment but 
did not separate the communication equipment price from the 
bus price. Therefore, DMTA and CTA do not know the total 
cost of the communication equipment. 

. . 
Under this contract: &A obtained 525 Hotorola Hark XII 

radios with data capabilities. As discussed in chapter 3, 
CTA became dissatisfied with the equipment and.proposed re- 
placing it less than 3 years after installation. 

Second capital procurement 
ot communication equipment ,.,- _ 1. _. _ ,?- _ _ 

:  . :  I .  * 

.I In .August 19;; !CTA ‘de&loped specifications for a nro- 
posed order of SOO-‘(lat&increased to 545) buses with Gem- 
munication equipment similar to that obtained through the 
demonstrationproject and the first capital procurement of 
communication equipment.;,. -As in the first capital procure- 
mentt .U&JTA-approved the requirement’fdt’data transmission 
capabilithk, even.though the system-remained-unproven. 
UHTA officials said they approved-data transmission capa- - -_-_ bilities- becaus@.,jtlvas required.. for sflent- alarms needed 
for- bus safety, -=-For th,is .procurement B.. however, UHTA again 
disalloyed- the AVN dath:capibility:but allowed the location 
data capability for silent alarms ,“because- at the -time of 
approving the specifications , UHTA officials-did not realize 

--.tbat- lsptiondata capability was included.-- ._ - -----m--b 5~ ~-_ _ __..*, _A -z-5; .-.’ li--l~ -,-z r .-.“:&* < : 

‘_. 

. 

. . 
-iThe ~s’peci~fi&&ns did not -iuclude performance criteria, 

-refund hprpwisions , or c’iher penalties .for inadequate 
: performance ,‘and’the’ parts and labor warranty was for 
.-&yeqr ,.d>-tip+Fe: -the unproven data system. - . - . _ _ __- ._ _ _ --- ~._ 

-- -- 
-4TA signid-a-contract with General Hotars l/ fox-buses. - i 

2 ‘- .General Motors subcontracted.. for the commu?iication 

&/CTA signed a contrait with Gener%l’.lotors in April 1873 for 
545,buses at-a cost of $24,719,137. 



. . 

equipment but did not separate the communication equip- 
ment price from the bus price. Therefore, UMTA and' 
CTA do not know the total cost of the equipment. 

Although UMTA had disallowed the AVM data capability for 
this procurement, CTA obtained 545 Motorola Mark XII radios 
which were combined with data equipment-capable of transmit- 
ting AVM data. CTA officials said that Hotoro?.a added this 
AVM capability at no extra charge to CTA. CTA engineers said 
that when data equipment can transmit location data in silent 
alarms, it takes only minor changes to the equipment to add 
AVM capability. 

As discussed in chapter 3& CTA proposed replacing the 
communication equipment less than 2 years after installation, 
partly because CTA became dissatisfied with the equipment. 

Third capital procurement 
of communication equipment 

___~_. 
In January 19174 CTA outiined to.UHTA a proposal to 8x0. 

pand its communication system. The proposal included pur- 
chasing 500 (later increased to.FOO) new buses with communi- 
cation equipment. ,- _- : 

. 
In September 1974 CTA issued specifidations 'for radio- 

equipsed buses. The specifications were-for’ Hark XII radios 
and a new Motorola-data system called ,!¶etrkomi~~or equivalent 
equipment. Hetrocom is advanced-electronic-equipment used to 
code and decode data messages. Hotorola and CTA-believed 
the now data packages wouldWavoid the.@ata’traasmission 
problems associate@ with the previously, procured&&a sys--. 
tern. CTA officials said that they iritended to,replace CTh*s 
entire data system with a Wetrocom system.;=. .'I- I- 

UMTA approved the specifications. for coi&unicatian equip- 
ment in September 1974. ..UCITA-capital'.grailE officials who ap- 
proved the specifications told us they beie.&a%$re CTA was 
changing its data system under this contract. The commanica- 
tion equipment warranty, approved as part of these specifica- 
tions, was virtually identical .to.that--ii the -specifications 

_‘ for the previous two procurements of HANI-XII -radios,, that 
is, 1 year for labor and parts and no performance-standards 
or refund clause. - -- - - .- :..- - - : ;;;:.- .i I’ .‘-‘-,-.e--:- ..__ _. ___ 

. General Hotors ‘again.was low bi%Iei on ihe buses. ?iOW- 
everr to insure competition for the co~usticlatirn.ac?uLpment, 
UHTA required CTA to inform other radio manufac?%ers of the 
procurement. CTA told the Radio Corporation of Amerfca,~ 
General Eiectric, and Hotorola of the pending procurement, 

! 
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but only Motorola supplied General Motors with a price for 
the communication equipment. 

For the first time, the specifications required complete 
spare mobile units. General Motors bid separately on the 
spares, thus giving CTA and UMTA some idea of what they paio 
for the 600 bus radios and data packages. 

In January 1975 CTA signed a contract with General Motors 
for 600 radio-equipped buses at a cost of $38,860,800 and 40 
communication spare units at a cost of $3,404 each. Although 
the radio specifications required the Motorola Mark XII or 
its equivalent, Motorola later proposed and CTA authorized 
the substitution of a more advanced Motorola radio model-- 
Mocom 'IO--for the 640 Mark XII radios at no additional cost 
to CTA since the Mark XIX was being phased out of production. 
The new equipment provided both AVM and silent alarms with 
location data capabilities. 

CTA started receiving the Mocom 70 Metrocom equipped 
buses lpte in 1975. Because Metrocom data messages are 
different-from data messages generated .by -the previously- 
procured equipment, CTA's existing controi.consoles could 
not decode Metrocom data messages. However, CTA obtained 
a tealporary control console and other fixed equipment 
from Mdtorola;but this fixed equipment is not adequate 
to permit AVM-*testing, -because .Few computer.and auxiliary 
eq'uipment -at e 'needed. . - 

-- 
In February 1976 <i’A engineers told us that the Metrocom 

data-equipment appears to avoid lthe major data transmission 
problems associated with-the data equipment included in the 
Mark 'XII -radios. In addition, CTA engineers said that loca- 
tion-data has- been reliably transmitted; but no statistically 
controlled tests have been conducted to demonstrate this func- 
tion. ;-- 7 : - - --I -.. __ 
CGNCLUSSON~ .; ; ..L I - 

UMTA has acted primarily as a financial~s&rde Hor CTA'S 
communicqtion system acquisitions. It did not effectively 
manage the demonstration project and capital assistance proj- 
ects“*hich enabled the acquisitions. As a result, UMTA did 
not always requite adequate safeguards-to insure that Federal 
f unds-uere being effectiwely.used. _ - -., *.i. ‘_. _ -1. L__- . -- 

Specifications under the demonstration contract between 
the manufacturer of the communication equipment and CTA con- 
tained a comprehensive parts and labor guarantee which pro- 
vided for a refund of the contract price if the equipment 
failed to meet the 3rformance requirements. However, in 



October 1972, 1 month after TSC's draft report disclosed 
.that the goals for considering the system operational were 
not met under either UMTA or CTA's criteria8 the refund 
clause, valued at $1.3 million, lapsed. UMTA officials 
said that Motorola continued to work on the system in an 
Ittempt to make it work correctly. UMTA said that they and 
LTA considered this preferable to removing the system and 
returning it to Motorola , since the equipment did provide 
voice communication. However, there is no evidence that 
any attempt was made to extend the warranty beyond October. 

UMTA also approved several capital grant procurements 
- of communication equipment costing about $5.3 million even 

though the equipment had not been fully developed and tested. 
Although UMTA required CTA to remove the AVM capabilities 
from the equipment, unproven data transmission capabilities 
were approved. From a procurement management point of view, 
the inclusion of unproven equipment in these procurements - 
does not, in our opinion, represent a prudent use of Fed- . 
era1 funds. 

UMTA capital assistance officials said that they dis- 
allowed funding for the AVM capabilities in cesUonse to an 
opinion from UHTA's R&D office that the system was not 
sufficiently developed to warrant capital grants funding. 
Information is not available to clarify whether the R&D 
office's response was l$mited to AVEl or was addressing all 
the radio/data transmission capabilities of CTAas communica- 
tion system. 

UUTA approred the capital grant communication equipment 
procurements wiC,S unproven data transmission capabilities be- 
cause it was considered necessary for silent -alarms-, which -- 
CTA believed were urgently needed to offer driverstand pas- I 
sengers protectton from murderr robbery, rape, and vandalism 1 1 
while riding 0: the buses. However, with the known data trans- !' 

1 
mission problels, UMTA did not take adequate measures to pro- 
tect the Federal investment. For example, UU!l!A's R&D .office* 
which monitored the demonstration project, was not involved 
in monitoring capital procurements to help insure identifi- 
cation and correction of problems with the equipment. Also, 
warranties under the capital procurements were weaker than-. 
the warranty for the demonstration project. Although .tbe 
communication equipment manufacturer was required to certify- 
that the equipment would perform all the required functions, 
no perform$nce penalties were provided for, and no perfor--- I- 
mance standards were established. . -k 

j 

‘ 
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RECOMMENDATIONS 

We recommend that the Secretary of Transportation re. 
quire the Administrator of UMTA to develop procedures to 
insure that: 

--Equipment developed or tested undet an UMTA demonstra- 
tion project not be approved for funding under the 
capital assistance program without its R&D office 
having been provided an opportunity to review, com- 
ment, and concur or not concur on the proposed proj- 
ect. If the R&C office does not concur and the 
capital assistancr office determines project approval 
is warranted, then this determination should be fully 
justified and documented. 

--Its R&D and capital grant offices jointly monitor 
technical performance of equipment purchased through 
capital assistance projects when the equipment has 
not been demonstrated to be reliable, but when the 
acquisition was justified because of immediate need. 

--The Federal investment is protected when a capital 
assistance procurement of unproven equipment is 
justified on the basis of immediate need. These 
procedures should consider such areas as performance 
bonds and refund warranties. In addition, performance 
standards to measure the success of the equipment 
should be developed and ,made part. of the. contract. -. 
UMTA should monitor these contract provisions to 
assure that they are exercised, when warranted. 

AGENCY COMMENTS AND OUR EVALUATION 
I 

I 
The Department of Transportation said that it was in 

basic agreement with the procedural recommendations contained 
in this chapter. The Department said that UITA has long been 
concerned with the areas highlighted by us and that our recom- 
mendations are currently being implemented. 

Although UMTA stated that it is taking corrective actions 
to implement our recommendations, these actions relating to 

I two of the three recommendations in this chapter are not re- 
flected in UMTA’s written procedures for ready reference by 

l all officials who must implement them. We believe that unless 
policies reflecting these recommendations are clearly set 
forth in UMTA procedures, policies may be overlooked cr car- ---. 
r ied out incorrectly.- - As disctisssd further in chapter 3, - - -- -_ 
UMTA’s policy for involving the ‘R&D office in new ‘technology . * ‘.. 
funded under the capital grant,proqram had not been clearly 
set forth and, in our opinion, was a factor in the R&D office 
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not becoming involved in CTA's most recent procurements 
of communication equipment until after conditional approval 
was given to the capital grant procurement. 

We believe that the new procedures UHTA issued in Hay 
1976, after our audit work, basically address the issues 
in our recommendation concerning coordination between capi- 

*- _a. _ tal assistance officials and R&D officials before approving 
capital grant funds for new equipment developed under UHTA 
demonstration projects. The Department stated that these 
procedures were currently being implemented. We believe 
it is important that the records clearly set forth the 
rationale for any actions taken in funding new technology 
under the capital grant program, particularly when agreement 
is not reached between capital assistance and R&D officials. 

1 . - 

UHTA has stated that our recommendation relating to 
capital assistance and R&D offices jointly monitoring the 
technical performance of unproven equipment purchased through - 
capital grant projects is currently being implemented. UHTA, 
however, has not developed any specific procedures to clarify 
what would constitute adequate joint monitoring. We believe 
that without such procedures the roles to be played by capital ~ 
assistance and R&D offices will -be left to chance and UHTA 
management may nat have the benefits of a systematic evalua- 
tion by these two offices of the effectiveness of such equip * 
ment and its potential for further funding. . I t 2 .- I 

With respect 'to opr recommendation relating to protact- 
ing the Federal investment when the procurement of unproven 
equipment is justified under the capital assistance program* 
the Department has stated that UUTA has developed and :s 
implementing a suggested.Commun&ation Acceptance Test Index 
for use by grantees in developfng acceptance-tests;--The De- 5 
partment also noted that the recently approved CTA procure- 

I 

ment (discussed in ch. 3) did contain greater protection 
for the Federal investment. These actions are limited to 
communication equipment: we believe that the principal of 
our recommendation is applicable to all-types of equipment, i, 
and that U?lTA’s procedures should address oth?F types of 1 
equipment as well. i . . - : 

- -_. 

The Department said.that tMTA*s financial participation 
in CTA’s procurement of communication equ&prPent was based 

i 

on the pressing needs for more ‘effective management, better i 
scheduling, emergency maintenance and security, andl that tie 

i 

need for security has become especially crucial in recent 1 
years. Jt stated that- the concern for the safety of CTA 
passengers,.e8ployees, and equipment has become the number 
one priority Of’CTA management, employee groups, and pas- 
sengers. The Department stated that it believed that UHTA 
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acted in a justified and appropriate manner and adequately 
protected the Federal‘interest in the procurement of com- 
munication equipment for CTA. 

The Department agreed with our finding that the possi- 
bilities for extension of the warranty in the desonstration - 
project had not been fully explored. However, they also 
said that the combined efforts of UlrTA, CTA, and Motorola 
had been able to rectify technologic-al problems as they 
had occurred, thus there was no reason to assume that con- 
tinued efforts could not make the system operational. 

Therefore, according to the Department, rather than 
exercise the refund provision or extend the warranty, ap 
arrangement was made with Motorola to continue their ef- 
forts to make the systen fully operational. However, as 
discussed throughout the report, the system never became * 
fully operational. -: 

Thi De&tment~did not acree with our findings that UMTA 
approved capital procurements-despite a recommend&ion from 
its R&D office against capital funding of a CTA Honitor Sys- ' 
tern. The Department believes that the recomnendation was 
adopted fin that -the scope of the CTA communication ‘equipment . 
was reduced to eliminate the location data capability require- 
ment which-Included the- AVM capability on the communication 
equips-t. -_.__ 1 I-. .-_ ., _ _ _. 

'L-.We h&e.~&%ghi&.id the r&$&t that the.UWTA Office 
of Capital Assistance responded %a its R&D off fee @ s recom- 
mendation’.that -the-:!‘CTA- Xonlsbr System’ "did not warrant f and- 
ing through the capital grant program by eliminating the AVH 
portion of -the-.system. However, the documentation is not 
clear, and -Jnformtion Ivas cot avaiiabls, to slarify wsother 
tbe‘R&D bffitieBsIisponse was limited to ATi4 or was address- 
ing 311 of thefadio/data transmission capabilities of CTA’s 
system, Therefore;.we were notable to confirm that the’ 
recommendation against~funding the =CTA Monitor System. vas 
limited to ‘only AVH,..as the Department -has stated, and did 
not. include the -system’s other- data capabilities, which did 
not function adequately in the subsequent procurements funded 
through the-1 grant program; ' Further, there is no evi- 
de&e- that R&D .Iofficials were asked to concur in the grant 
approval .actions taken by capital grant officials. 

~- _.. 2, ., 
- -’ -- Wg-believe ‘-&at;’ in the future, the records should be 
made clear ‘as to vhether R&D concurs with the action pro- 
posed by capital grant-officials as a result of R&D recom- 
rendations,.‘If the R&D office does not concur and the 
capital assistance office determines that project approval 
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- . 
is warranted, this determination should be.‘fully--justified 
and documented. 

Also, the Department has suggested ‘that once the AVM 
aspect of the system was eliminated, the remaining parts 
of the communication system had similar features to sys- 
tems which were in successful use at other transit prop- 
erties around the country and were considered to be state 
of the art and eligible fdr capital funding. It should 
be noted, however, that at the time of the first capital 
grant approval in October 1971 for CTA communication equip- 
ment, none of the transit prcgorties referred to in the 
Department's response ha4 ape.-ational communication sys- 
tems with features similar to CTA. At the time of the 
second capital grant approval in January 1973, installa- 
tion was either underway or ,had not begun on four of the 
seven systems mentioned by UMTA officials as having similar 
communication equipment in successful use at the -time of 
this CTA approval. None of the properties in question were 
using the Hark XII radios with data capabilities that were 
being used by CTA. Five of the properties were using the 
Mocom 70 radios with Bletrocom data packeges. -s ,. 

4 Also, our review indicated that a Motorola task force 
was formed in October 1974 at UFlTA’s -request to investigate : 
communication equipment problems being encountered by three 
of the five users of the Hocom-70 radio with-IYetrocon data -. 
packages which URTA identified as successful systems.- As 
a result, .in January 19.7~5. a- retrofit- -of .tbe ~equipinent_ was 
begun, at Motorola’s expense , on these three U!4TA-funded 
systems that were .using the ~6co1iG’lU .rbdio‘:with Het.reeom 
data package. The Hotorola retrofits were not_ completed. ,_ 

. until late 1975. _ ._ ’ ; _. - ‘1.1 ; [. _.-- ~ ._ I .-I ._ . . . .~ 
It is important to -note.-‘tbat-~is~,-~~rqrpla. -t&k. for-c-e- 

was formed at-‘UMTA*s request , ‘only l’month -after UMTA ap- . 
proved CTA‘s specifications -for- Hark--XII -radios with Iktro- 
corn data packages. -4lthough the .original CTA specifications 
for radios differed from those being used by other transit 
properties, the Hetrocom data -system--was the -same -as that 
of the properties that were experiencing problems with 
data transmission capabilities. Ther-efore, we do r.ot -be- 
lievethat the communica_tion.eq$pment being used by other 
transit proper ties -supports ,the’ fi?par_tnenti’k statement- ’ *-- -~~ 
that UHTA was approving the prccuremenf of Sstate-of-the- 
art equipment with capital grant funds. Instead, the equip- 
ment approved for capital -grant’-funding’“provfded data’ trans- 
mission systems which had not been proven reliable&’ , _ . - . - ̂  

The Uepar tment also defended the ‘subs&q&& approvals 
of capital grant procurements on the basis that they had no 
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indication that the first capital grant procurement of 
communication equipment was exhibiting- major problems for CTA. 
Eowever, UMTA did not determine the reliability of this un- 
proven equipment. Further, there are some indications in 
UMTA correspondence after the approval of these,procurements 
that there were known problems with the equipment Purchased 
through capital grant funds. For example, an August 1975 
memorandum from the UHTA Project Management Division Direc- 
tor tz>.the Associate Administrator for Capital Assistance, I 
stated, in part: 

gSomeadamaging-.arguments can be made against 
CTA such as the add-on purchases of equipment 
at the time that CTA knew the equipment was 
failing at unacceptable rates. .The arguments, 
bowever, probably cannot 8upport.a case of 

ross.mismanagement. i 
5 

CTA argues that UHTA 
.~ .an TA recognized that the equipment=was in 

a developmental .stage.during -these -purchases 
and even with its problems it is still worth 

-,,,~-. >its cqst,y yx .--,-;e:-,-:; _ '- _.* _ ._ .:= -- .i'. - .: --- ,~I.__ -_ _ .--. 
.I.. .- -z- -- r I.' ; .,:; f .- /1-- _+ .- . 

.:..Withf‘reS&&.to~providing-adequate -saf&&ds on the 
c&kic&ion~ equipment .purchased:through the-capital grant 

,program,-$he Department=points -out that the-warranty pro- 
-~visions__~~~t_qi.~~.ip.ths,procurement.~contracts were the __-~ -- 

standard,$ndpstry:warranties-of-:Z;year:-for parts and labor. 
TheJlepaftmen+‘&tated _fhat~:g$ven~‘the:state-of-the-art na- ._ -_ A_ 

--ture5-f ,the-=equipment procured 6 UHTA -‘-had -no reason to as- 
- s~e.that~~~bi‘F~eiaT-investment Was not-adequately pro- 

t$ctedAqc -eu~~~~;;~~~;~ -r:;zyy; .-z;;; yr--' _":+ i - ‘:~ =*'- 1 
2. -.z *- 4;u+-Ir..-;>.- 

A~~‘~&inted out above 
___-c__. .A-1 .*A.;.-q. .-.- YAW-~ _-.--, + .-. ‘1 7 
, the equipment procured by other 

_. -.trangit.-authorities :uas -not :tbe -same ..a8 rthe- Hark XII- radios 
with data capability-procured by CTA. Also,- at the time 
of -the -various <capital procurement approvals, many of the 
authorities that did have advanced communication systems 
were experiencing problems~witb the systems' data trans- 
miSSiOn capabilities.~- In conclusion, UHTA approved the 
procurement-of unproven communication equipment, which we 
believe,.asa minimum, warranted greater protection and 

_ closer -monito$$ng as outlin_ed .@ our --recommendations, 
__.__ .__ .-A ---;-;‘-.-- --.------L---.---y . . - ---- -- -~- -- _ - .r 

CTA%?D H&PC?!ODA CkTS AND OUR EVALUATICP‘ .-. 
. - In co&enting mon--our ‘report , the General @tanager of 

CTA stated that one of his overriding responsibilities is 
to maxi.mixe the security and safety of the riding public 
and the CTA employees, Re emphasized that efforts to pro- 
vide adequate protection were greatly supplemented by a com- 
munication system with both voice and data transmission 
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capabil it ies. He further stated that the voice and 
emergency alarm was producing real, though difficult to 
quantify, savings through avoiding personal injury and 
property Aoss.or damage. He added that although the proj- 
ect emphasis has turned from AVM to concentrate on voice 
and emergency silent alarm problems, CTA remains convinced 
that the productivity of a transit system’s largest 
investment- -its men and equipment--will be considerably in- 
creased when the development of AVM is carried through. 

CTA also provided specific comments on the content of 
the report. We have considered these comments and, incor- 
porated-them where appropriate. 

In commenting on the report, the vice president and 
area manager for Motorola generally agreed with the factual 
content but disagreed with some of the conclusions. Through- 
out the report we have considered his comments and where ap- 
propriate have attempted to clarify the .teport. - _ - . . _.~ _..; 1 ~ I~ --./ .-.-.-..L -_.+ _ 

Both Motorola and CTA have disagreed with our statement 
that communication equipment obtained under the capita; grant 
program was similar to the demonstration ‘project ‘equipment. 
These >ff i?ials have noted that -some -data ‘dapabilities were 
deleted and hardware improvementa were made ~ in .the equipment 
funded under the capital grant program in comparison to the 
demonstration equipment. -- We ‘have recognized -'throughout the 
report that differences-exist in each procurement; :-However, 
as stated by, an UMA engineer-after :a tripAo-CT2bin 1974 
“It should be noted that.1,580~~st%rPgrunits (500 d&m-~ 
stration units and 1,000 capital grant uafts} have approzi- 
mately the same engineering design techniques l + l .". ..d_ .__- r- .- _A._ ..- - . . - . - --. 

;_ ,_i_ _ _ ._. ~ : -.~ 1: y..:: <.-;* "'j 5 r ;z>Fr:+ .,-.--ill- ir_ _ s-. -_ - I-. - -. 
-::. f. 

. _- ..-._ -. -_. _ ~I - ,I.:.: 
. . 

- 7 -- . _ , _ _ z. _-. - 
-- -- 

_- . .- ~ ; .-_.,- T _. --. -- ---. _ - 
-. __-- . ..- ; :- 

- 
-- .-.-. . - . - .- . . _ __ 

-. I.. : 
: 
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CHAPTER 3 

URBAN HASS TRANSPORTATION ADMINISTRATION 

APPROVAL OF REPLACING 

CEICAGO TRANSIT AUTHORITY COM.XUNICATION EQUIPMENT 

In Hatch 1975 CTA requested UMTA approval of a 
$4.8 million proposal to replace most or' CTA's communication 
system which was purchased with assistance from previous UMTA 
grants. CTA wanted tu replace the 500 Mark XIIA demonstra- 
tion radios and the 1,070 Mark XII radios with Hocom 70 
radios and the Hetrocom data package. However, CTA did not 
provide UHTA with detailed information of an alternative pro- 
posal from Motorala to retrofit the existing communication 
system because CTA rejected the retrofit proposal. CTA 
wanted additional communication capabilities which were not 
possible with a system retrofit, , -_ - . .- . . . --- ._ _ 

_ Nhile UWSA has attempted to protect the proposed Fed- 
eral&nvesttint,of about $3.8 million-80 percent of the 
$4.8 million replacement pr&posal--by.establishing certain 

.- safeguards, such as a refund clause for unsatisfactory per- 
forrazurce,.AtIapproved the replacement procurement without 

:zassuring :Jtself .-that the increased benefits -resulting from 
.teplacing~rather than -qetrof itting-the equipment warrant the 
additional Sederal expenditures..- Subsequently, UWTA did 

_ 

conduct;an analysis and concluded that replacing the equip- 
ment jwas warrant*: ..-+- :-- ‘.? ’ _~. .- -:. __ _ 

: I :  _ 

~~~Aa-noted-fn~~hi;pte'r 3, .CTA's‘existing c&nmunications 
system :has ~Rad:~)br top&atfo&ti!, def iciekies. --According 
to ~~~,lvoice-~otallniqation has-generally-been reliable, 
but the data-transmission capability has neser functioned 
at a reliable.level,-, -. y : -. -: j _ 

; FL -. . . _z- z"-<.--_- . . . p.: './' I!;. 1.: 
CTA recognized that its communication~system was not 

working adequately and requested Motorola to participate in 
a task-force ;tu-determine whatwas necessary to make the sys- 

.- tern-wgrk.r--Conseqocntly-iaJasua ry l.975. a CTA/Rotorola task 
force was formed and charged wbth,investigating CTA's com- -. 
munication system. Three months later, the task force reportehl 
eight major problems with CTA's existing communication 
system. 

-0rigfnal specifications were prepared in 1968.for an 
exper iental two-way voice r alarm, and location communi- - 
cation system for 500 mobile radios. 
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,--Data trar,smission problems have resulted in garbled 
data signals. 

--Three ciifferent combinations of radios and data 
equipment are in use--500 xark XIIAs with location 
capability, 525-improved Mark XIIs without location 
capability, and 545 improved Mark XIIs with location 
capability. 

--There has been no expansion of fixed equipment-- 
control consoles and related equipment. 

--There is channel congestion since CTA can use only 
one voice channel and one data channel. 

--Location as a tool had not functioned properly, so 
schedule adherence has never been demonstrated. _- 

--The system is almost impossible to maintain at an 
acceptable performance level.. ~ 

--Radios in CTA mobile supervisors' automobiles are in 
a separate system not linked to the bus radio sys- 
tem. 

In commenting 'OR our proposed report; Hotorola'referred '. : 
to two problems --channel co:rgestion and no expansion .of fixed 
equipment-- identified.by the task force.and said -that in each 
of the three procurements under UMTA*s capital-grant ptogram 
CBA requested additional equipment over andabove the mobile 
units, such as base stations , control consoles, -and auxi- 
liary items, required to expand the system in an orderly man- 

. ner. Motorola said these items-of fixed equipmetitC:howe -- 
were removed from the specificqtfons at UBlTA's request, th;: 
forcing all units to operate on the one data and one voice 
channel of the original-system.-- Motorola--saWthe-deletion 
of this fixed equipment was made against-4ts-engineering i 
recommendations and in its opinion the severe congestion 
represented one of the system's major problems, Bow- 
ever, UMTA officials fold us that they were never made 
aware that any problem8 existed in this'area;-A' - . 

_ Tc correct these system deficiencies-the task.force 
- -. .-. - presented two proposa>s-y a Hotorola ret_rofit proposal and -- _ . a CTA replscenent proposal. ;~ .- - - -- -- .--- .- A---*. -.--:-- , - . 

I - 
i- -- 

Wl'OROLA'S RETIXWIT AND: 
m PROPOSALS 

_. 

i . . 
;J 

1: i 1 

dl -. 

: 1  

. . 
i ’ 
i 

Hotorola proposed that CTA retain the 1,070 Hark XII 
radio/data units obtain& through UUTA*s-capital grant 
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program and retrofit these units with a Metrocom modem, which 
.I . would make Mark XII data messages compatible with Metrocom 

data messages. In addition, Motorola’s proposal provided for 
i replacing the 500 radios obtained under UMTA’s demonstration 

t 
project. MOCOM 70 radios with Hetrocom data packages were to 
be provided as replacement units. The cost of equipment and 

I labor directly related to the radio/data units was $739,400. 
/ Also, under this proposal CTA would receive eight control 

consoles and other fixed equipment costing $746,500, which 
f I brings the total proposal to $1,485,900. 
/ 
; The.Hotorola/CTA task force reported that Motorola 

-guaranteed that after installation, training, and optimiza- 
tion of -this proposed system, it would perform at a 97 per- 

i cent reliability level based on hours of service availabil- 

i 
ity. If this reliability level was not met, Motorola agreed 

1 
to convert the system to voice only at its own expense, if 
CTA requested. 

--I i:.-‘:’ -‘.. 
i-2 Bowever, this retrofit proposal was rejected by CTA 

since (l).the Hark XII radio unit was being phased out of 
production, (2) maintenance, -storage, -and operations of 
the communication system would be sia;l.Cfied by use of only 

-one -system, and (3) additional features and functions, 
which CTA. desired, would not be possiole through system 

--;‘; '__ 
-: <-. LA retrofit. The additional capabilities included 
i -‘y I4 -.-z .I -_‘:_. -_ ez-.zi;,‘- ;- * A~. -- 

..i ..: I ---allowing voice cotiuni'catfons ogler data frequencies 
- 

__-L*: when-problems exist-with the voice frequencies; , ._._ _~ . _-.. < --. -.- 
f?-+ _ .I _ ‘- i .--. 

--allowing busdriveis and mobile supervisors to 
-g<zj ., . hear &her-mobile unit transmissions so that they 
y; ‘; .- f will _ .-5 -- . . _ ;* ( ..:--.:I .b s _ - --prcviding--tinifora poice radios; and ._ 

i - -I :;.m; 

not fhterrupt ongoing communications; -- \ . . ” .,:--. --.:.; : :._ -. . . 
we -- _ &%&g. . _ ___ --:’ J _._.. L r. _ __. . _ <y, ! .-2. z * _ -> -: P +- - . ..-_. ._d ,--*> .I *a:- - - -, --_ -lallowing for future on-bus sensor data, such as a --.i ..I. .- Y+.. i-.. -&+--- 
i 

pa6senger counter, to be added to the transmitted 
_ E-.:+.2 information. - -. . + 

:Ck-- .A- - r r-7 1 > ;. I - ~- :. ; :r . :-- .._ “&.& :$+>3 -- -_ -To obtain these additional Peatures, CTA proposed to the :-- 2 __ :z 
/ . 

Hotorola/CTA task force that-its existing radios (1,570) be _-. .- 
l - ;=.-a-: replaced by Hocom~70 radios with Hetrocom data packages at -- - Tz2r a cost-of $2,654,000. ThlQ CTA lrapracemenfproposal also 

c-+;, 2 
L- :---. provided for fixed equiphent, control room architectural . ., .? *- -- 

i 

costs, communication equipment for supervisory, maintenance 
;gy-i and emergency-vehicles , and labor at a’cost of $1,470,200, - .-. ,re _ &,k which brings the total proposal to $4,124,200. 
_;.yy- 
-y-?-y 
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Our analysis showed that the Motorola proposal of 
ahaut $1.5 million is not exac-tly comparable to the CTA 
proposal of about $4.1 million. When both proposals 
are equated-with like items , except for the Mark XII radios 
under the retrofit proposal and the Mocom 70 radios under 
the replacement .proposal, the retrofit proposal would have 
cost about $2.2 million. 

CTA's REQUEST FOR COhMONIcATION 
EQUIPMENT REPLACEMENT 

In Xarch 1975 CTA presented UMTA officials with,the 
communication equipment replacement proposal-through a 
sole-source procurement from Motorola. Although there is 
no documentation thal', Motorola's retrofit proposal was 
presented to UKTA, a CTA official told us the proposal may 
have been presented to UMTA officials orally in March. -L. 

In June 1975 UMTA officials requested information from 
CTA on why it could not continue to use the Mark XII radios 
obtained under .UTMA's capital grant program, or have them 
retrofitted. CTA said that its existing communication ‘. 
equipment was transmitting distorted data messages, was- 
permitting bus drivers to interrupt each other/-and sometimes 
was being interrupted by nearby radio systems;-: CTA also re- 
ported that the cost of retrofitting the 1,070 radioj’data 
units obtained under UXTA!s capital grant program would .. 
cost from $750,000 to $1 million. This retrofit estimate 
did not-address disposing of the ,500 radio/dat& .uriits ob- 
tained under UMTA's demonstration program, nor did -it re- 
cognize the Motorola retrofit proposal. As previously 
mer.tioned, the Motorola retrofit _groposal.Lprovided .Zsr 
replacing 500 radio/data units and retrofgttfng l,O?U radio/ 
data units at a cost .of .$739,400, .A CTA-.official- 3‘said that 
this difference was due to CTA presenting UHTA with undis- 
counted costs. CTA also presented UMTA with .a kommunica- 
tion equipment replacement proposal of -$4,8 iaillion.. 1/ ~- 

-c , a,.:+a7;i,E 
UUTA did not technically 

.__. r ,-.-.,. -;-.; 9.2 : *-.i*-.- 
evaluate CTALs- analysis of 

system deficiencies. An UMTA technical officiallread CTA’s 
description of the deficiencies in light of his past visits 
to CTA and accepted CTA’s statement that retrofitting would 

. not be cost effect&e, H* recommended that UMTA approve 
CTA*s proposal. ,. _ ___ _ .-_ --~ . 

- -- r .L-;;.,- , I _ ._ : :. - _ .- -..g - - . ,7-,- i,- - I I _ I- -1_-* 
. L/The $700,000 CTA replacement cost increase-:ovet the pro- 

posal presented to the CTA/Xotorola task force is due to 
additional engineering .and system design costs which 
CTA believed were necessary= . 

: . 
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In August 1975.UM‘TA capital assistance officials told 
CTA that UMTA agreed in principle with CTA's replacement pro- 
posal. However, CTA was also told that before UMTA’s a+ 
proval of the $4.8 million budget, CTA must submit a copy 
of the proposed contract , a certification that the prices 
charged are those charged to the firm’s most favored cus- 
tomers,.and a detailed sole-source justification. 

CTA.made several attempts to comply with WITA's pricing 
analysis requirement, but UHTA officials concluded that the 
analyses- were inadequate. Consequently, UMTA's procurement 
office requested an UHTA auditor to review the cost/pricing 
data in CTA’s possession and determine if CTA had sufficient 
information to support its position that the price was fair 
and reasonable. The auditor’s report stated that CTA had 
adequate cost/pricing data to conclude that the negotiated 
price was fair and-reasonable. However: the UMTA auditor 
qualified his opinion because a technical evaluation of the 
components included in the Motorola proposal had not been 
performed by CTA. - As a.result, in November 1975, CTA sent 
IJHTA -a technical evaluatfon,:letter, .which said -that Hoto- 
rola’s communication equipment was technically acceptable. 
UlTA capital assistance officials reviewed the letter and 
concluded that -the equipment was acceptable . _ . . . . _ 

CTA’s SOle’&&UrCe justification submitted to U#TA stated 
in part that ~, -. :. : -I.. 

--the system CTA desired -was not available through the 
-" s competitive process , nor would it be within any fore-- 

_ ’ seeable -time; _-.; ::-h;----~. em.: I-~-’ : -1. f _ 
.-A_ a: :. .+ *. - I -. - . _ _ = _ ; .- a. . . . -:‘-‘.. . , 1 - 

---only- Hotor&la had:9 commercially Iavailable radio 
. ---package with--location capability, and any other po- 

.- ' tential. .vendor..would require at least 1 year to de- 
.-3$::,x-. 
. .$ <: _ 

.-sign-and :produce=:a systti-to reliably meet this 
. . .a ,need,.zs;-+ .-:; + i -2 3 -1‘?.:; . I- -- ‘; 

. -- ;‘;” zv. r .-. : r .--.c t - - - . . *. -. 
--a reliable silent alarm must be provided, as soon as _ 

possible, -to protect-passengers and operators; 
-, __. :.._ :.. 

--malfunction-of thenark XII radio alarm system has 
made it-impossible to provide reliable protection but _. m a . - 

.- -  ml18 situation can be rapidly .correctsdby replacing 
-:the .unreliable -equipment -with the only commercially 

available system which can perform the required 
functions: and ; : - . . .: I .: 

. --the radio&ta system Lust be composed of indentical 
equipment to-insure the reliability needed and.the 
ease of maintaining interchangeable equipment, 
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Under UMTA directives , which conform with the intent 
of Federal administrative requirements, for grants to State 
and local governments as set forth in General Services 
Administration Federal Management Circular 74-7, UMTA's 
contract review board conduct preaward reviews of proposed 
contracts to be awarded on a sole-source basis when the I 
contract amount exceeds $5,000. : . _ -'* . 

In December 1975 UMTA's contract review board reviewed 
the sole-source justification and concluded that it was not 
feasible to competitively solicit for the equipment. Also, 
in December 1975 UMTA's Office of Capital Assistance con- 
curred in the proposed contract subject to several changes. 
Three main changes UMTA wanted were 

--if the system did not meet the stated performance 
level, Motorola would have to reimburse CTA at least 
$2 million; 

--the warranty period would not begin until the system 
had passed all phases of the system acceptance test; 
and . . . . 

--the conkact would include a clause to allow the Ue- 
partment of Transportation and the General Accounting 
Office to inspect and.-audit all relevant data and 
records of the equipment contractor. 

In response to the contract changes required by UMTA, 
CTA submitted several documents, including Motorola's state- 
ment that if-the required performance level defined in the . 
specifications was not demonstrated in a mtually agreed test 
period, Motorola would, at CTA'srequest, :temowe rthe .data 
portion of the sytem at its own expense and reimburse the 
project SSOO,OOO, In addition, a perEormance bond would be 
furnished to CTA for $13 million to cover-the_data.cost of ~. 
the system. CTA agreed to accept UHTACs recommendatfon that 
the warranty period not begin until tI+system passes all 

'phases of the system acceptance. test. ?2Motoiola .-agreed to-~ 
extend the warranty for an additional $280,849.-because 
they considered it a change in the contract scope. -Also, 
CTA revised the specifications to include UMTAes suggested 
audit clause. . --~o-Lf-; f ; .: _ .z: ': 

_ ;* x>z-; ;z,,‘f ;:; :;'-..z 
Although QMTA!s Office of .Capita~--Assistanca--eondi-_' - 

tionally concurred in the proposed contract;:UHTA~o‘ R&D . 
office was got given the opportunity to concur -onCTA's 
project, A November 1975 UMTA directiw calls fcr co- 
operation on new technology between UHTA's RkO 'and capital 
assistance offices. This directive states ': :,I. : :',. : _-- . . , _ _ 
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“Prior to approval or issuance of a denial to 
capital grant applicants proposing uses of new 
technology, [UHTA'S R&D office] must be con- 
sulted and given an opportunity to concur or 
not concur in the proposed action.' 

Although other transit systems around the country 
have purchased Mocom 70 radios with the Hetrocom data 
package, UHTA had no objective evidence of how 
reliable this relatively new technology was. An UCllTA R&D 
official considered CTA’s proposed communication system 
to be new technology: however, UMTA capital‘assistance 
officials did not. UMTA R&D officials were not given An 
opportunity to agree before conditional approval in De- 
cember 1975. - 

Additionally, in March 1976 there still remained un- 
resolved questions --such as, what evidence was provided 
to URTA to support the CTA statement that only l4otorola has 
a commercially available radio data package with location 
capability. However,, UHTA established a special evaluation 
teaaGconsisting6f officials of UHTA's R&D and capital 
assistance offices and Department of Transportation's 
Transportation-System Center -(TSC)--to investigate the CTA 
communication-equipment situation. The purpose of this in- 
vestigation was.to answer questions regarding the loweat- 
cost off-the-shelf reliable-communication system that em- 
bodies both-two-way voice and-emergency response capa- 
bility.. The UMTA and TSCsfficials visited other radio 
manufacturers to determine if they could reeet CTA's communi- 
cation equipment requirements.m; -T-i -- . . . _. .~ . _ _ 7 

These off-icials selected General Electric and the 
Radio Corporation-of America-as the manufacturers to be con- 
tacted be~au~~LXh~~eC~two companies wanufactured their own 

7 land mob&lee:zadioFand hethco~panies were interested in 
'--m-m:- supp~-~f~~~oPuniinicdtion equip&t to other tram it proper- 

tiq. _. -y-U .I .-;’ 
w.-... . 

._ _ : 
.,_ . -  

. - .  . - -  ‘-. I .  

Results of UI4TA and TSC*s-asse&ment' 
of CTA@s comnunication system --: .~_. 

"~Re'~ult~~bf~the'CMTA~aDb TSC assessment of CTA's communi- 
cation;systee wc_rc presented to the Associate Administrator - - - -_ -- - -1 of tbe‘offi~e~of:research and_developmextt~~n May-WJ& Some - 
pertinent find$ngswere: _ i 

,.I .' 
-5System'reiiability records for CTA until recently 

mve not been systematically kept or analyzed. 
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--Motorola believes CTA's primary communication problem 
with the demonstration radios was a power supply 
failure. Another difficuity was that the first two 
procurements under the capital grant program '(1,070 
units) had poor data transmission, As mentioned on 
page 13, CTA's most recent communication equipment 
procurement (640 Mocom radios with Metrocom data 
packages) appears to work well. 

--Motorola showed reliable data for transit properties 
using Hocom/Metrocom: however, more data in this area 
was required to fully assess reliability. 

--Some prices of Motorola components were difficult to 
assess and Motorola was reluctant to reveal breakout 
of component and assembly costs.- .- 

In April 1976 TSC and UMTA officials visited the Radio 
Corporation of America and General Electric and found that - i 
these two firms were unable to meet CTA's specifications at 
that time. Because of this inability, the urgency of CTA's 
needs, and other factors, these cfficials recommended ?loto- 
rola sole-source prdcurement.-- They also recommended-to the f 
Associate Administrator of Research and Development that 
UMTA capital assistance and research and development offices I1 
jointly develop a program to monitor and evaluate the new 
CTA communication system for .l.year.after equipment installa-- ' _ 
tion, This joint program was recommended to obtain much 
needed information which would enhance the Federal decision- 

i : 
making process concerning future capital grant applications 
for communication systems, as well as assist DHTA's R&D ef- 
forts, Some of the areas to be cowered in such a progzarn 
are 

--the overall'reliability of &he e&&ment;.- - :“: . . _ itis. ‘L-f- -~~ --+Gt-- -- --.-- 
--the effect of silent alarm with’lbcatidn c&bility 

on the level of transit crime; and -. -+ .~m -m 

-_ . . &he system's technical capabiXft$,-1. ;i,-, 
2. 

. -_... . . ..r ._ I_- _ ,.-CL - - .- L ..- -= . _- -:- - 
Two primary courses of action conc&onins CTA's communi- 

cation system were recommended. The first~alternative was 
for tR4TA to approve CTA's request to replace ,1,5?0 radio/ 
data units with ~ocom/Hetrocom units;' The s&nd alterna- 

_ tive was for IJUT& to approve a plan tgj replace_the:.SCx. _ - - - 
demonstration units and retrofit of -1;OfO radio/data units. 
This retrofit would require replacing the old data package 
with Uetrocom data packages on the 1,070 Hark XII units. 
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The UMTA R&D official advised the Associate Administrator 
- of research and development that although the first alterna- 

tive of replacing the 1,570 radio/d ta units would give CTA 
the easiest and quickest solution to their commuications 
problem, the other alternative of replacing 500 radio/data 
units and retrofitting 1,070 units could cost considerably 
Less, but possibly at the expense of reliablility. How- 
ever, this UMTA R&D official said he, as well as TSC and a 
capital assistance technical official, believed there was no 
valid technicai reason why the second alternative wouid not 
be successful. 

The TSC and R&D officials suggested that CTA obtain a 
current cost quote from Motorola to retrofit 1,070 radio/ 
data units. These officials further recommended that the 
cost of retrofitting the 1,070 units be audited for reason- 
ableness by UMTA capital assistance officials, who should 
then be in a position to decide the potential of the second 
alternative. 

The TSC and R&D officials also recommended that UMTA's - 
capital grant office encourage 

--transit properties to allow adequate time for pre- 
paring competitive bids, particularly in add-on and 
retrofit situations and . '1 ---Y-'- _. : . . -. 

--all qualified suppliers to bid on add-on and retrofit 
jobs. 

We noted that UMTA capitel grant dfficials were concerned 
that for compatibility reasons Hototola was the only fea- 
sible supplier for CTA and there.was.a potential problem 05 
other transit properties being locked into one manufac- 
turer's communication equipment. 

As a result, in early 1976 UHTA capital grant officials 

. . 

i 
consulted with TSC, which in turn proposed a relatively in- 
expensive technjcal sol+ion, to the communication equipment 
conoatibiligy problem. TSC presented this technical sd- '. 

i lution to Motorola, General Electric, and the Radio Corpora- 1 
l ; 

tion of America and-they concurred that such a solution 
would be feasible. ! In Hay 1976 this‘TSC solution was 

. . 
-4 

formally presented to UMTA in the form of an appendix to 
- ~_. -----technical specifications for bus mobile radios-and rela-ted-- 

I - equipment.. The stated purpose of this appendix was "to. . .. 
define the interfaces and modifications required to ensure 
compatibility between two or more different types of mobile 
bus radio equipment and the central station controllers 
and displays with which they must communicate." 
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In June 1976, an UMTA official told us that TX's ' - I 
solution appeared to resolve the transit communication com- 
patibility problem but UMTA was still considering the pro- 
posed solution. On August 30, 1976, the Department said that 
UHTA was still performing a technical analysis of the TSC 
recommendation. 

CONCLUSIONS 

TSC's technical proposal is designed to insure compati- 
bility between two or more different manufacturers' communi- 
cation equipment as a potential means to promote competition 
for proposed communication systems and insure a more compe- 
titive transit communication market. UHTA should complete 
its evaluation of this proposal and, if determined fea- 
siDle, UMTA should provide this information to the communi- 
cation industry. 

We concur with the TSC and R&D officials' recommenda- 
tion that capital grant and R&D officials jointly develop 
a program to monitor and evaluate CTA's communication sys- 
tem performance. We also concur with the TSC and R&D of- 
ficials' recommendation that UHTA's capital grant office 
encourage transit properties to allow adequate time for 
preparing competitive bids. We believe that UH!CA should 
tell CTA and other transit authorities that-for ngw or 
follow-on procurements, adequate leadtime must be given to 
encourage mqre competition and that sole-source justifica- 
tions based on immediate need will be approved only in 
the most critical circumstances. . 

We recognize UHTA and TSC's involvement-in af.sessing 
.CTA's communication system and the November 1975 -@icy 

.-- -ie- directive as positive ~measures -to:pros+te -bteroff~cc~ce- 
ordination On new technology. :.Eowever;-we believe there:is 
an inherent weakness in the directive:because .it-does net ,.- 
state what constitutes new technology or provide a means 
through which a determination can be--made, ?.The fact that 
UJnTA's R&D off ice considered CTA.8 proposed:zolPauaication 

.. system as new technology, while U~A~8.saertalic~si8tance .-A:-'> Lc 2 -A:- office did not, illustrates. this point;~~This-eolfcy:‘should 
; be clarified -on these points and alsoI~prooide~:a mechanisr -._ - _- -. 

--?f-cq _. for resolving any interoffice disagreements-+&l&fag to I-.- 
the new technology. .I ,_ ? ._ . .,j;. 

. . . 
RRCOl4HRNDATIORS : 

_ 

The Secretary of Trar&rtation~should require'the Admini- . 
strator of UWl?A to: : 

L 
! 

1 -._. 
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. . 
--Determine the feasibility of the Transportation System 

Center@s equipment compatibility proposal and, if ac- 
ceptable, inform the communication industry. _ 

--Evaluate the Chicago Transit Authority's new system. 
This.eralaation should include the system's realiability 
and its ability to met its objectives. 

--Require grantees to allow adequate leadtime for new or 
follow-on procuredcnts to assure competition to the 
maximum extent feasible. 

--Advise grantees that sole-source procurements based on 
--immediate need will be approved -only in the most critical 

cifcunmtances: - 

-Clarify-the Noveder 1975 policy on new technology by 
(1) establishing cziteria'to determine what constitutes 
new technology, (2) defining the responsibility and au- 
-thority of the -respective UHTA offices, and (3) estab- 
lishing a mechanim~for resolving interoffice disagree- 

--*-menfs co+erriingItJ#'policy. ._ : .~ --z--. . .- - _ - ~ 
dl:ENCT C&lkiTS tiD'CXIJt EVALUATION' - 

- . ..> -. -. _-.. ‘ 
The I&artment of Trans&itation-said-that it was in 

basic agreerent wit& the procedural recommendations con- 
tain&l iII-Qhis'~hapOsr.~and'lthat-procedures implementing 
our.recomendations have pre.viously.been diveldDed and 
are .c~rr~~y~~iri~-4lem~~ted.'~ " .r; ; ?' .--:. w -. f +-,?.,- '~- -:::s.. '_--. ,, -<l si -,.-a 

.~ The-Department stated that UHTA was making a technical 
-. -Lf-anar;~fs-of=th~-~T~~~~~ti~~-.Sys~e~- Center's equipment 

- corpatibili~s~ico----tiiin,"If acceptable, the Depart- 
=~~~tTsaIl;ff~~irl~-k-~e"kiiimn ~to-the communications in- 
dustry -aad3&ilizdd in all-add-on communication equipment ~~~~~*-'-I--:r~z.~~ .- -~ . - _ _ _ .._ 

- -. . _I ---The-Deparl%ent~also stated 'that*UMTA*s capital as- 
-sistancc'amd R&D ‘offices have agreed to and -will be jointly 

-monLtorfbq-and eoalmathg ‘the CTA communications system. ;',~--6.,~~-~;~;.~-f'-- -3.-7 -.----- -.; _-_ _.._^__ 
- :~UftBSres$ect^fs mr-recommendations that UMTA require 

grantees to allow mkapxate~leadtime for new or follow-on pro- 
cutements to-allow for-maximum competition, and advise 
granteesWmt sqle-saw ce.poocurements based on immediate 
need will-be approved only in the most critical circum- 
stance, the Depart- stated that both matters are con- 
sidered -rent Lowe% policy. Although we recognize that 
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current UMTA policy allows for sole-source procurement on the I I 
basis of urgent public need, we believe that UMTA needs to I 
clarify its policy so that potential grantees are made aware 
that they will have to plan for adequate leadtime for their 
procurements because sole-source procurements justified by 
urgent public need will be approved only in critial circum-. 
stances. 

The Department also stated that UMTA has clarified its 
November 1975 policy on new technology and recognizes the 
need for and is developing a clearer and more precise defi- 
nition of new technology. 

I . 
i 

/I 
( 

I ! 
, , 

In our draft report sent to the Department, we proposed 
that the Administrator of UMTA make a cost-benefit analysis 
of retrofitting or replacing CTA's communication equip&t 
based on current information before any final decision is 
made on the procurement of communication equipment, and 
evaluate the xerits of a competitive procurement. . _-.- . - 

In commenting on our report. the Department-said that 
UMTA did institute a thorough analysis of retrofit alterna- 
tives, which demonstrated that DO feasible or cost effective 
retrofit-alternativesrvere or are'avaflable. Therefore, the 
Department's position is that decisions made and ,actions 
taken by UMTA were justified; appropriate;--and-adequately."- 
protected the Federal -investment. --r-rCf- -TCL- -.-77- -:-- :.’ - . 

This-analysis 
_ ._._ :_ -__ :A -  -  _. -  

o which was-completed .by-UMT~i~~.'&fi:e of- 
Capital Assistance in August.l976--2~months after,UHT&had 
approved CTA's communication equipment replacement contrast. 
on June 11, 19760-consisted of five ‘dif fer&fit -proposal&.- 

-  .  
I  

__. According to the Department, -the’ f &t~~&posal !to obtain 
:z-2; the eQuipme+ throllsh~-a3cornpctitr~~~~~~~~~~~~~~ $&&asi- - 
- P. ble because none--of the major panuf acturets :c+tac&,by 4N4TA 
_. _~ 

. . or CTA officials could .piovide~ 6-dem&&~a”t~ lo&t%on capa- 
bility to meet the CTA specification and bid‘&-the contract. . 

The second proposal referred ;to ~as,&kkoroia xetrof it 
~. L; alternative, discussed :on page 22, -Icdns$sted ,of retaining.-the 

. original,. Mark XXI .Fadio -and data -package--&xdiqettofitting. . -/ 
2 ‘I- A 

1 -itwith a Metrocorn modem, ~- The -Departmenth-analysis dis- ~- 
..I _-\ closed .-that --- -_. the Hotorola Iproposal ;%@au~&ot~an+f f i~iil~~or-~~~ _ porate proposal and CTA .had ,+jected ,it -.for,severaP tecbni- 

cal and operational reasonsr-UThe,zeasons mentioned-were ; . 
that Cl) the retrofit would require aontention of .the :. - - _ 

., Hotorola #ark XII radio .rinits ,which are:p&soIete compared - 
to Hotorola's Mocoa 70 units, (2) the Xark <XII radio 

. - . -~ ; ._ . .: ; 
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data package has pronounced and inherent reliability, 
electrical and mechanical problems and disadvantages, (3) 
several practical operating features which CTA wanted 
caold not be realized through this retrofit, and (4) no 
additional features or technological innovations could be 
added to the Mark XII data package, The Department agreed 
with CTA's rationale, thus despite the proposal's low cost 
compared to the okher proposals, it believes the Motorola 
retrofit. could not have been accepted. 

Under the'third proposal the original Hark XII radio 
would be retained, but the old data package would be dis- 
connected and the radio would be retrofitted with an entirely 
new data package. The Department said this proposal would 
eliminate the inherent reliability problems associated with 
the old Mark XII data package, provide all necessary tech- 
nical and operational features, and provide the flexibil- 
ity to incorporate future technology, However, since UMTA's . 
analysis showed this type of retrofit would cost $4,865,269 
compared to CTA's replacement proposal of $3.7 million, the 
Department concluded that this proposal would not be cost 
effective. This conclusion was also based on a CTA analysis 
of retrofitting the first 1,070 capital grant radio/data 
units. According to an UMTA official, this analysis was 
also completed after UHTA had approved CTA's communication 
equipment replacement contract. 

A fourth propoial UHTA considered was similar to the 
third proposal in that it involved retrofitting the radios 
obtained under the capital grant program with a new data 
package, but included Motorola replacing the 500 demonstra- 
tion radio/data units at no charge. However, according to 
UHTA analysis, this retrofit alternative would cost 
$4,042,671 while the fifth proposal--CTA's replacement 

- proposal -uould'cost $3:7 million. 

We found certain weaknesses in the analysis. An UMTA 
official said that in the first four proposals the common 
equipment and other improvements was held constant for com- 
parative purpose, thus the only costs which varied in these 
proposals were those relating to retrofitting or replacing 
the radio/data units. This official told us UHTA did not -- _ --lakeTe%ailcd analysis of the CTA replacemenfproposal, 
since UllTA officials considered the total CTA replacement 
costs, which included the radio/data units, common equipment 
and other improvements, to be fair and reasonable. This 
official also said that those items that U#TA classified as 
common equipment and other improvements totaled about 
$600t000 in the CTA replacement proposal, but for its analy- 
sis in the first four proposals, UBSTA used a cost of about 
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$1.3 million for common equipment and other improvements. 
This official said that the discrepancy is accounted for in 
part because, due to an oversight in the analysis, the con- 
trol room architectural costs of $500,000 were not considered 
in the CTA replacement analysis. If the architectual costs 
included in the first four proposals had been included in 
UMTA's analysis of the replacement proposal, it would have 
been $157,000 more expensive than the fourth retrofit pro- 
posal, which, according to the Department comments, would 
aiso eliminate the reliability problems associated with the 
old Hark XII data package, provide all necessary technical 
and operational features, and provide the flexibility to 
incorporate future technology. 

Although only the first four proposals UHTA analyzed 
included the $500,000 in architectural costs, an UHTA of- 
ficial said all five proposal8 UMTA considered excluded 
$600,000 in system engineering and design costs which were 
included in CTA's July 1975 replacement request of $4.8 mil- 
lion. 

Because this procurement was approved prior to the 
analysis, such shortcomings become academic. In addition, 
we recognize that in this retrofit or replacement situation, 
arguments can be made for the advantages of procuring new 
equipmerit over a less expensive retrofitting of existing 
aquipment. However, we believe that in the future, UPITA man- 
agement decisions would be better supported if a consistent 
methodology is employed in U14TAgs -analysis of such alterna- 
tive proposals and if such analysis fs completed before 
making a decision. 
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CHAPTER 4 --- 
SCOPE gP REVIEW 

We reviewed CTA’s advanced communication equipment pro- 
curement through Federal grant assistance. 

We made the review primarily at UHTA headquarters in 
Washington, D-C., and its regional office in Chicago, Illi-. 

nois; the Chicago Transit Authority, Chicago, Illinois: and 
Motorola Communications and Electronics, Inc., Schaumburg. 
ILlinois. We reviewed applicable legislation, UMTA poli- 
ties and procedures, and the project records and reports 
relating to the Federal grants. We interviewed officials 
and examined records of the above-mentioned orgrtnizations, 
We also interviewed General Hotors Corporation officials. 
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APPENDIX I 

November 14, 1975 

Honorable Elmer B. Staats 
Comptroller General 
General Accounting Office 
441 G Street 
Washington, D. C. 20548 

Dear Elmer: 

I wish to request that a GAO inquiry be 
made concerning a planned procurement of two-way 
radios for the Chicago Transit Authority by the 
Urban Mass Transit Administration, Department of 
Transportation. 

According to iriformtion which has come 
to me, there have been four procurements of apptox- 

. imately 2,000 each 3f these radios and there is a . 
possibility that the warranty provisions have not 
been exercised by the appropriate officials. 

I would appreciate having your report on 
the procurement of these radios by UMTA. 

With kind regards, 1-m 

Sincsrely, 

&f&f&. 
-- -- _ -~. 

. . ._ Mewher 0; Congress 

GFS:clf 
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APPENDIX II APPENDIX II 

OTHER GAO REPORTS RELATING TO UWTA'S ROLE DURING 

THE APPROVAL PROCESS OF CAPITAL FACILITIES GRANTS 
. 

Opportunities for Improving the Effectiveness of 'Rapid Transit 
Grants, CED-26-75, Mar. 10, 1976 

New York-City's rapid transit system has received 
$573 million in Federal assistance but has experi- 
enced problems with the reliability of its new 
railcars. UMTA approved a grant of $142 million 
for new cars for New York's system without suffi- 
cient information on the reliability of that equip- 
ment. This grant included funds for equipment not 
planned for use in the immediate future. 

GAO recommended that UMTA require grantees to pro- 
vide evidence that new equipment meets specific 
reliability requirements before committing funds 
to assist-in the purchase of the equipment. GAO 
also recommended that UMTA require potential 
grantees to -justify the need for, and use to be 
made of, technology new to a transit system and 
not.to be used in the immediate future. _ t _ -_ 

Increased.Cost of Implementing Commuter Ferry System 
On San Francisco Say, RED-76-40, Nov. lls 1975 

-. 
'UHTA has awarded nearly $25 million in Federal 
funds to .the Golden Gate Bridge, Highway and 
Transportation District to as.sist in develop- 
ing and implementing a commuter ferry system 
for the San Francisco Bay. The cost of the i 
system has more than doubled since initial 
est&ates were made in 1970. 

GAO,recqmmended that UMTA develop criteria 
to assist in evaluating the cost-benefit 
aspects of the alternatives available within 
individual projects, improve the extent of 
written justification for management deci- 
sions, and insure that maximum cf>mpetition 
is obtained for+con struction-contracts 
awarded by grantees. 

Procurement of Rail Passenger Cars for the New Raven 
Railroad, RED-76-15, Sept, 17, 1975 

UWTA granted Connecticut $49;6 million to 
assist in purchasing 100 passenger cars from 
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APPENDIX II . _. APPENDIX II 

General Electric for $63.9 million. The pro- 
curement contract did not adequately protect 
Federal interests and the Government probably 
will incur interest costs of about $2 million 
by funding the contractor in advance. 

Although UMTA acted to protect the Government, 
GAO believes that the .agency’s interpretation 
of its directives, patterned after the Federal 
procurement standards for grantees, resulted in 
limiting the direction the agency provided in 
this grant. Federal agencies currently are re- 
viewing these standards. GAO recommended that 
more specific grantee contracting procedures 
be developed. .L - 

Problems with the Procurement and Reliability of Small 
Buses, RED-75-391, July 2, 1975 . 

UMTA has provided Federal assistance to transit 
system grantees for procuring capital equipment. !’ 
Many of these grantees-were having problems and 
delays procuring small (30-foot) buses and many 
small buses purchased with Federal funds were / 
not reliable and have been or will be replaced 
after a few .years’ use i GAO recommended the . s . 1... . . 
adoption of standard specifications and the 
early- d.evelopment and implementation of relia- 
bility requirements for UMTALfunded buses. 

, 

.- _  .A . . i . 

__ - .- . . .- .-. . 
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